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Abstract
Background: Adult patients in the critical care setting are at risk for experiencing sleep
disruption due to critical illness and environmental factors. The effects of disruption to the
sleep/wake cycle has been associated with dysregulation of biological processes such as healing
and immune system functioning. Current literature includes the use of sleep-promoting protocols
that aim to reduce environmental disruptors of sleep in the critical care setting. However, there
is a disconnect between the perceived importance of sleep and clinical practice. Additionally,
there is a gap in literature exploring the effects of educational-modalities on nursing staff
knowledge, perceptions, and attitudes related to sleep health and promotion for adult critically-ill
patients.
Purpose: The purpose of this DNP project was to examine the impact of a web-based
educational module about sleep health and promotion on perceived knowledge, perceived
barriers, and attitudes towards the use of sleep-promoting protocols among nursing staff of a 59bed medical intensive care unit.
Methods: This study used a one-group pre- and post-test design. Participants completed an
electronic survey before and after viewing a web-based educational module. Paired T-tests and
Spearman’s Correlation Coefficient via SPSS software were used to analyze the data and
interpret significance to clinical practice.
Results: A statistically significant increase was found in perceived knowledge (p=0.008) and
attitudes (p=0.013) related to sleep health and promotion. A non-significant increase was noted
in perceived barriers (p=0.052) and attitudes towards the use of a sleep promotion protocol
(p=0.695).

Conclusion: Results from this study suggest that web-based educational interventions can be
effective in increasing perceived knowledge and improving attitudes related to sleep health and
promotion among nursing staff within a critical care setting. Future research efforts should focus
on exploring unit-specific barriers perceived by nursing staff when attempting to implement an
evidence-based sleep-promotion protocol.
Keywords: nursing staff, web-based education, sleep promotion, protocol, perceived knowledge,
perceived barriers, attitudes.
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Background and Significance
Problem Statement
Adult patients in the critical care setting experience frequent sleep disruptions due to
environmental and critical-illness factors (Medrzycka-Dabrowska, 2018; Kamdar et al., 2016b).
Current literature focuses on interventions that modify the environment to promote sleep within
the critical care setting but reveal a gap in how educational interventions affect nursing
knowledge, perceived barriers, attitudes and use of evidence-based sleep-promoting protocols
(Devlin et al., 2018; Knauert, et al., 2019). This paper will discuss the impact of sleep disruption
and current evidence-based interventions to promote sleep among adult critically-ill patients. The
paper will describe the implementation and effects of a web-based educational module on
perceived knowledge, perceived barriers, and attitudes regarding the use of sleep-promoting
protocols among nursing staff in medical intensive care unit.
Context, Scope, and Consequences
The average person spends about one third of their lifetime sleeping (Aminoff et al.,
2011). Sleep is involved in a multitude of biological processes including hormonal regulation,
immune system functioning, memory consolidation, and toxin clearance (Stickgold, 2015; Reddy
et al., 2021). Insufficient sleep has been linked to an increased risk for the development of type 2
diabetes, various cardiovascular diseases, obesity, and depression (Knutson et al., 2006;
Kasasbeh et al., 2006; Taheri, 2006; Zimmerman et al., 2006). Patients in the critical care setting
are especially susceptible to experiencing sleep disruption that affects their disease process and
outcomes due to critical-illness factors such as disease severity, inflammatory response, organ
dysfunction, mechanical ventilation, psychological factors, and pain (Kamdar et al., 2016; Devlin
et al., 2018).
6

Studies using polysomnography among critically-ill patients have shown decreased total
sleep time, excessive sleep during daytime hours, and frequent arousals (Kamdar et al., 2016;
Elliot et al., 2013; Friese et al., 2007; Knauert, 2014). Patients also experience decreased hours
of sleep per night, fragmented sleep, prolonged sleep latency, and decreased time in the rapid eye
movement (REM) stage of sleep (Pisani, 2015; Elliot et al., 2013). The REM stage is the last and
deepest stage of the sleep/wake cycle (Cherry, 2021). During this stage, skeletal muscles are
paralyzed, brain activity increases, and vivid dreaming occurs (Kryger et al., 2017; Cherry,
2021). Cycling uninterrupted through the sleep/wake cycle allows the body to build-up energy
stores, remodel neuronal pathways, consolidate memory, and engage in healing (Reddy et al.,
2021).
Frequent disruption to the sleep/wake cycle can result in abnormal secretions of cortisol
and melatonin levels; increase in thyroid and norepinephrine; fluctuations in nutrient-sensitive
hormones, and creation of insulin resistance (Pisani, 2015; Hu et al., 2010; Schmid et al., 2007).
These dysregulated functions have the potential to result in a weakening of the immune system,
increased risk for infection, reduced glucose tolerance, depressed respiratory muscle function,
and increased sympathetic activity (Medrzycka-Dabrowska, 2018). Additionally, intensive care
unit (ICU) delirium has been closely linked to sleep disruption with roughly 80% of critically-ill
patients developing this complication (Vasilevskis et al., 2018).
The prevalence and health implications of delirium have a steep financial impact on
healthcare systems throughout the United States. Delirium is associated with a multitude of
negative outcomes related to mortality, long term cognitive impairment, and increased healthcare
costs (Sanchez, et al., 2020; Müller et al., 2020; Vasilevskis et al., 2018). Predicted 30-day
cumulative cost related to increased resource utilization in response to ICU delirium reaches
7

almost $18,000 per hospital stay or about $600 per day (Vasilevskis et al., 2018). See Table 1 for
costs associated with inpatient ICU delirium care in the United States.
To illustrate the impact of these costs in a hospital setting, a cost-analysis for the
University of Kentucky HealthCare’s (UKHC) medical intensive care unit (MICU) shows the
predicted amount of annual, delirium-related costs (see Figure 1 and Table 2). While costs
related to ICU delirium have been estimated to range between $6.6 billion and $82.4 billion,
evidence has shown that ICU delirium is avoidable in 30% to 40% of cases (Kinchin et al.,
2021). The financial impact, high prevalence, and preventability of ICU delirium has encouraged
critical care teams to implement strategies aimed at modifying environmental factors shown to
contribute to the development of ICU delirium (Patel et al, 2014; Foster & Kelly, 2013; van de
Pol, et al., 2017; Zhang et al, 2017).
Modifiable factors such as excessive and diurnal noise, light, and nursing interventions
have been reported as the top three extrinsic factors that contribute to sleep disruption in the
hospital setting (Devlin et al., 2018). As important members of the interdisciplinary team, critical
care nursing staffs have the ability to modify these known sleep-disrupting factors to allow for
promotion of health and aid in the healing process. Current literature (described below) discusses
the integration of interdisciplinary, multicomponent protocols for modifying the environment to
promote sleep for adult critically-ill patients.
Current Evidence-Based Interventions
Recommendations for sleep-promoting interventions include nonpharmacological
measures such as multicomponent sleep-promoting protocols aimed at modifying environmental
factors such as light and sound exposure, and modifications in nursing activities to promote a
more conducive environment for sleep (Córdoba-Izquierdo et al., 2013; Devlin et al., 2018).
8

Sleep enhancement protocols have been shown to decrease delirium prevalence, increase
ventilator-free days, and improve self-reported sleep quality (Delvin et al., 2018). Protocols that
involve dimming of hallway lights, distribution of earplugs, eye masks and television
headphones, and restriction of non-urgent bedside nursing care to time blocks, have been shown
to decrease diurnal sounds and in-room activity (Knauert, 2019; Devlin et al., 2018). Due to the
growing amount of literature supporting the use of multicomponent sleep-promoting protocols,
many health organizations have begun creating recommendations and guidelines for intended use
within critical care setting (Devlin et al., 2018; Knauert et al., 2019; Locihova et al., 2020; Tang
et al., 2019).
In 2018, the Society of Critical Care Medicine (SCCM) amended its 2013 guideline for
the management of pain, agitation, and delirium to include a focus on sleep. Recommendations
included using noise and light reduction strategies, and implementing a sleep-promoting,
multicomponent protocol to create an environment for sleep among critically-ill patients (Devlin
et al., 2018). These strategies have been shown to be effective, low-cost methods for creating a
sleep-promoting environment that can be easily implemented in an intensive care setting (Patel et
al., 2020; Kamdar et al., 2014).
In a survey of ICU providers, 81% of physician and nurse respondents believed sleep to
be “very” or “extremely important,” and 88% of respondents felt poor sleep could “negatively
affect the ICU recovery process” (Kamdar et al., 2016). Healthcare providers and nurses
expressed sleep as an important element of patient health, but only about one third reported
having a current sleep-promoting protocol in their ICU (Kamdar et al., 2016). Registered nurses
(RNs) and nursing care technicians (NCTs) are integral members of the interdisciplinary team
and can act as effective change agents in addressing known sleep-disrupting factors.
9

Current literature focuses on exploring perceptions of sleep among critical care providers and
nurses, or implementing evidence-based protocols that measure outcomes such as patient selfreported sleep, protocol adherence by nursing staff, and patient outcomes related to critical
illness (Knauert et al., 2019; Lochihova et al., 2020; Tang et al., 2019). Within UKHC’s MICU
there is no required nursing education specifically related to evidence-based knowledge and
current interventions that address known disruptors of sleep in critical care settings. Furthermore,
sleep is not prioritized as an element of patient care within these MICUs.
Purpose and Aims
The purpose of this DNP project was to examine the impact of a web-based educational
module about sleep health and promotion on perceived knowledge, perceived barriers, attitudes,
and attitudes towards the use of sleep-promoting protocols among the nursing staff of a 59-bed
MICU at UKHC. The specific aims of this project were to compare the following items among
nursing staff in an adult MICU, before and after viewing a web-based educational presentation:
I. Perceived knowledge of sleep health and promotion
II. Perceived barriers of sleep health and promotion
III. Attitudes towards sleep health and promotion
IV. Attitudes towards the use of sleep-promoting protocols
Theoretical Framework
Lippit’s 7-Stage Theory of Change was used as a theoretical framework to guide the
implementation of the web-based educational module (Hendricks-Jackson & Hawkins, 2017).
Lippit’s Change Theory is often applied as a framework for creating and sustaining change
within inpatient hospital settings. The theory is composed of seven stages: (1) diagnosing the
problem, (2) assessing motivation and capacity for change, (3) assessing the change agent’s
10

motivation and resources, (4) selecting progressive change objectives, (5) choosing an
appropriate role for the change agent, (6) maintaining the change, and (7) terminating the helping
relationship (Hendricks-Jackson & Hawkins, 2017).
The DNP project was actualized following the stages of Lippit’s Change Theory. First,
the MICU was examined to identify problems with sleep health and promotion. A general
overview of literature revealed current knowledge about sleep health and promotion for
hospitalized patients, the sleep/wake cycle, and current interventions used to address known
disruptors of sleep. The Advisory Committee was formed by the DNP Candidate - also serving
as the project’s Primary Investigator (PI) - to act as change agents throughout the DNP project. A
formal literature review was conducted and gaps between nursing staff perception and evidencebased practices were identified (see Literature Review section). Additionally, the review
revealed minimal evidence on how educational modalities affect nursing staff knowledge,
perceived barriers, and attitudes towards the use of evidence-based sleep-promoting protocols.
This led to the formation of an educational module to serve as the primary intervention for the
project.
The next step applying Lippit’s Theory was to create pre-intervention surveys to assess
the nursing staff’s baseline perceived knowledge, perceived barriers, and attitudes regarding
sleep health and promotion for patients in the MICU. Additionally, the pre-intervention survey
assessed the nursing staff’s attitudes towards the use of a sleep-promoting protocol within the
MICU. Next, with the assistance of the Advisory Committee, the PI evaluated the resources at
UKHC which would be available to help distribute, implement, and advertise the project’s preand post-intervention surveys, and deliver the educational module to the MICU nursing staff.
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The resources identified included MICU managers, assistant managers, staff development
coordinators, and Clinical Nurse Educators (CNEs). In the fourth stage, the project’s objectives
were presented and approved by the PI’s advisory committee, the University of Kentucky’s
Institutional Review Board (IRB), the MICU Nursing Operations Administrator, and UKHC’s
Nursing Research Council. The fifth stage included distribution of the pre- and post-intervention
surveys, the IRB-approved cover letter, details on how to access the web-based educational
module, and the deadline for completion of surveys via email listserv. Data were obtained
through Qualtrics, a secure web-based survey tool, and analyzed with the assistance from UK
College of Nursing’s statistician. Results were presented and discussed via an oral presentation
to the DNP Candidate’s Advisory Committee and colleagues on April 11th, 2022.
Stages one through five were completed using Lippit’s Six-Stage Change Theory. Stages
six and seven include sharing the project findings with the MICU’s Nursing Operations
Administrator, nursing managers and assistant managers, staff development team, and MICU
providers. Lastly, the PI plans to establish an annual requirement for MICU nursing staff to view
the web-based educational module as a part of continued learning efforts at UKHC.
Review of the Literature
Search Methods
A literature review was conducted to explore the impact of educational modalities on
nursing staff knowledge, perceived barriers, and attitudes regarding sleep health, and compliance
with sleep-promoting protocols in adult critical care settings. Search methods for the literature
review included a database search using PubMed and The Cumulative Index to Nursing and
Allied Health Literature (CINAHL). Search terms included: sleep, protocol, nursing, intensive
care unit, ICU, adult, education, critical care, sleep promotion, multicomponent, adherence,
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attitudes, barriers, nursing care technician, perceptions, knowledge. Inclusion criteria included
study designs of randomized controlled trials, case-control, cohort, cross sectional, and
interrupted time series. Studies published in English, downloadable in full-text format, published
between 2013 and 2022, participants >18 years of age, and studies occurring within critical care
settings. Exclusion criteria included studies not published in English, non-critical care settings,
meta-analyses, qualitative studies, and participants <18 years of age. A total of 132 studies were
found using these search methods, but nine of the studies were identified as the most pertinent to
guiding the DNP project interventions.
Synthesis of the Evidence
All nine studies described “registered nurses” and/or “nursing staff” as participants, with
the addition of patient participants in seven of the nine studies. None of the articles included
NCTs. All nine studies took place in adult, critical care settings (all patient participants were
>18 years of age). Three studies were conducted within the United States (U.S.) (Andrews et al.,
2021; Foster & Kelly, 2013; Kamdar et al., 2014), while the other six were conducted outside the
U.S. Five studies included the use of the Richards-Campbell Sleep Questionnaire (RCSQ) as a
tool to measure reported sleep quality (Andrews et al., 2021; Kamdar et al., 2014; Locihova et
al., 2020; Patel et al., 2014; Tang et al., 2019). Four studies were related to interventional
impacts on sleep (Andrews et al., 2021; Kamdar et al., 2014; Locihova et al., 2020; Tang et al.,
2019) and five studies were related to interventional impacts on delirium. Two study settings
were within medical intensive care units (MICU) (Foster & Kelly, 2013; Kamdar et al., 2014);
three in “mixed” or medical/surgical ICUs (Andrews et al., 2021; Locihova et al., 2020; Patel et
al., 2014); one in a CVICU (Zhang et al., 2017); and three unspecified ICUs (Hickin et al., 2017;
Ramoo et al., 2018; Tang et al., 2019). Eight studies included interventions related to sleep13

promoting or delirium-preventing protocols, and education for nursing staff; only one study
included a sole educational intervention (Ramoo et al., 2018). Three studies stated how many
nurses participated in their study (Foster & Kelly, 2013; Hickin et al., 2017; Ramoo et al., 2018),
while the other six did not quantify the “nursing staff” participants. Five studies were beforeand-after quasi experimental (Andrews et al., 2021; Hickin et al., 2017; Kamdar et al., 2014;
Ramoo et al., 2018, Zhang et al., 2017). Four of the studies were prospective cohort studies
(Foster & Kelly, 2013; Locihova et al., 2020; Patel et al., 2014; Tang et al., 2019).
Summary of Findings
The evidence revealed that the implementation of practice protocols with concurrent
educational interventions resulted in increased compliance to protocols by nursing staff,
increased patient-reported RCSQ scores, positive short-term knowledge retainment (3-month
average), and reduced patient awakenings (Andrews et al. 2021; Hickin et al., 2017; Locihova et
al., 2020; Patel et al., 2014; Ramoo et al., 2020, Tan et al., 2019). Barriers identified for nursing
staff compliance to practice protocols were due to lack of interdisciplinary support, unit activity,
and patient care requirements (Foster & Kelly, 2013; Ramoo et al., 2020). Continued staff
education, frequent positive and negative feedback, and patient testimonials were shown to
enhance nursing staff compliance to multifaceted, sleep promotion interventions (Karmdar et al.,
2014). However, a study that educated nursing staff on the importance of sleep and adverse
effects of sleep disorders along with the implementation of a multicomponent sleep protocol in
an ICU, did not show significantly improved subjective and objective quality of sleep scores
(Locihova, 2020). Yet, the literature encourages prolonging education and training periods for
nursing staff to enhance long-term knowledge. Overall, the literature found that with appropriate
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education, sleep-promoting protocols are safe, effective, feasible, and practical to implement
within adult critical care settings (Patel et al., 2020; Kamdar et al., 2014).
Gaps in Practice
The literature review revealed two main gaps: 1) A disconnect between the perceived
importance of sleep and the use of sleep-promoting protocols in critical care settings; and 2) a
lack of evidence evaluating the effects of educational modalities for critical care nursing staffs on
sleep-promoting practices. Additionally, many of the studies that explored outcomes related to
protocol implementation did not quantify how many RNs participated and did not include NCTs
altogether. The practice gaps found in the literature are reflective of the gaps found within
UKHC’s MICU, where there is no evidence-based sleep-promoting protocol and no established
education related to sleep health and promotion. The practice gaps revealed in the literature and
within the MICU, served as a foundation for the implementation of a primary educational
intervention in an adult critical care setting.
Methods
Design
The DNP project was a one group pre-test posttest design that examined the effect of a
web-based educational module on perceived knowledge, perceived barriers, attitudes, and
attitudes towards the use of sleep-promoting protocols within UKHC’s MICU. The outcome
variables were assessed before and after the viewing the educational module.
Setting
The project took place within a single, medical critical care service line that included two
hospitals: The University of Kentucky’s Albert B. Chandler Hospital (569-bed acute care
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hospital) and UKHC Good Samaritan Hospital (180-bed acute care hospital); both located in
Lexington, Kentucky.
Agency Description
University of Kentucky HealthCare (UKHC) is ranked as the number one hospital in the
state of Kentucky and the Bluegrass Region for the sixth consecutive year in a row by U.S. News
and World Report’s Best Hospital Rankings (U.S. News & World Report, 2022). The hospital
organization is an academic teaching hospital, level 1 trauma center, Magnet status (earned for
exceptional nursing care), and is ranked #41 nationally for procedures and conditions related to
Cancer (U.S. News & World Report, 2022). The MICU includes 59-beds total (44 beds at UK
Chandler and 15 beds at UK Good Samaritan).
Congruence of Project with Organization Mission and Goals
UK HealthCare operates on the foundation of five main values. The DIReCT values are:
Diversity, Innovation, Respect, Compassion, and Teamwork (University of Kentucky, 2022).
Innovation includes embracing continued learning and improvement to inspire positive change
(University of Kentucky, 2022). Additionally, one of UK HealthCare’s 2025 Strategic Plan key
objectives is providing more value, which focuses on improving patient care delivery and clinical
outcomes. This DNP project aimed to assist in contributing to both of UKHC’s value and
enhancement of innovation by identifying nursing staff perceived knowledge, perceived barriers,
and attitudes that affect patient care within the critical care setting. The results from this DNP
project will be distributed to the MICU’s nursing leadership, staff development coordinators, and
interprofessional healthcare team to aid future research projects and promote innovation to
improve patient care and outcomes.
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Stakeholders
The project utilized several stakeholders to assist with the planning, implementation,
execution, and sustainability of the interventions within the MICU at UKHC. The DNP project
committee consisted of five people: Dr. Lacey Buckler and Dr. Sheila Melander (Committee Cochairs), Arden Gross (DNP Student and PI), Dr. Ashley Montgomery (Clinical Mentor), and
Melissa Soper (Clinical Mentor). Ben Hughes, UKHC’s Medicine Critical Care Service Line
Nursing Operations Administrator, approved the DNP project and the voluntary invitation of the
MICU nursing staff for participation in the project (see Appendix A). Additionally, the MICU
Patient Care Managers, Ronald Simpson and Seth Curtis; Assistant Managers, Jennifer Renaud
and Adam Gould; and Staff Development Coordinators Marcia Alverson and Alicia Carpenter
agreed to support the project implementation and assist with dissemination of result findings
upon completion of data analysis.
Facilitators and Barriers
In addition to the stakeholders listed above that served as facilitators in this project, Dr.
Margie Summers, Director of Enterprise Nursing Development at UKHC facilitated the process
of uploading the web-based educational module to the hospital’s learning management system
(LMS), MyUKLearning. This allowed the MICU nursing staff to easily access the module for
review. Dr. Summers provided the PI with specific criteria for formatting the web-based
educational module. The PowerPoint slides were sent via secure email to Dr. Summers for
review and once approved, scripted narration was added and the module was uploaded to
MyUKLearning in August of 2021. Nursing staff colleagues also served as facilitators by
encouraging coworkers to participate in the study.

17

A barrier in this study was the length of time allocated to perform the study, which could have an
impact on long-term knowledge retainment. Additionally, the educational module was
introduced to the MICU for voluntary completion and could have been in competition for time
with the nursing staff’s work-related educational responsibilities. To overcome these barriers, the
MICU patient care managers, staff development coordinators, and nurse colleagues encouraged
the participation throughout the study and a monetary incentive was offered for participation in
the study.
Sample and Recruitment
A convenience sample of about 200+ RNs and NCTs from the MICU were invited to
participate in the study on November 15, 2021 via an email to the MICU listserv previously
obtained from the MICU nursing managers. The invitation email included the cover letter
describing the project’s objectives, voluntary participation, monetary incentive, and survey
response deadline, as well as the link to the online pre-intervention survey. Clicking the button to
move past the cover letter and on to the pre-intervention survey questions indicated consent to
participate. The cover letter explicitly stated that the subject’s choice for voluntary participation
would not affect their current position as a UKHC employee (refer to Appendix B for project
cover letter and consent details).
The inclusion criteria were as follows: RNs and NCTs regardless of age, sex, genderidentity, health status, race, and ethnicity; full time and/or part-time status; hired to the MICU
service line; and travel RNs hired to the MICU service line. Exclusion criteria included: nonRNs, non-NCTs, nursing students, and non-MICU service line RNs and NCTs.
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Research Procedure
Consent and IRB Approval
Approval from the UKHC’s Nursing Research Council was obtained prior to contacting
participants (refer to Appendix C for approval letter). Approval was obtained from the University
of Kentucky Institutional Review Board (IRB) prior to project implementation and data
collection. Refer to Appendix D for the project’s IRB approval letter.
Evidence-Based Intervention
A web-based educational module was initially created on Microsoft PowerPoint on the
PI’s password-encrypted laptop and then reformatted based on criteria for viewing on UK
HealthCare’s online learning management system (LMS), MyUKLearning. The web-based
module was uploaded to the LMS in August of 2021 and could be viewed by any UKHC
employee that searched “Sleep Health and Promotion” within the LMS. When assessed through
MyUKLearning, the viewer could move forward and backwards through the module at their own
pace. The module was composed of 17 slides including a title slide, author information, learning
objectives, educational content (9), review questions (3), presentation summary, and reference
slide. Educational content slides included audio narration in addition to written information and
illustrations to aid in individual learning preferences.
The educational content included information about sleep physiology and
pathophysiology, circadian rhythms and regulatory systems, the sleep/wake cycle, environmental
disruptors of sleep within ICU settings, medications that affect sleep, and evidence-based sleeppromoting protocols. The content for these slides were created from current literature from the
problem search and formal literature review. The review questions were intended to enhance
knowledge retainment of the education provided and enhance perceived knowledge scores.
19

Measures and Instruments
The pre- and post-intervention surveys were created by the PI since no validated tools
could be located in the current literature to measure perceived knowledge, perceived barriers,
and attitudes related to sleep health and promotion within the critical care setting. The project
surveys were created based on attitude and perception-based questionnaires that were found
throughout current literature discussing sleep health and promotion within healthcare (Aitken et
al., 2016; Hickin et al., 2017; Palacios-Cena, 2016; Ramoo et al., 2018). The survey questions
were sent to the PI’s project committee for review, where the surveys were tested for content
validity and approved to be used as a tool for outcome measurement within this project.
The 12 survey questions used a 4-item Likert scale and consisted of the following
categories: 4 anonymous identifiers, 7 demographics, 4 perceived knowledge, 2 perceived
barriers, 4 attitudes, and 2 attitudes regarding protocol use. Potential ranges for final data
analysis differed depending on how many questions were in each measurement category. The
post-intervention survey included one additional question that asked participants if they had
viewed the educational module with “yes” or “no” as the two answer options. The pre- and postintervention surveys can be viewed for reference in Appendix E.
Data Collection
The pre- and post-intervention survey data were created and collected through Qualtrics,
a secure web-based survey tool accessible through the University of Kentucky. The software
aided in creating demographic and Likert-scale questions related to the project’s aims of
perceived knowledge, perceived barriers, and attitudes regarding sleep health and promotion, and
attitudes towards protocol use. The post-intervention survey included a separate link for
participants to provide an optional entry of their preferred email address to receive a possible
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monetary reward for completing the post-intervention survey. The details of the monetary
incentive are described in the study's cover letter (see Appendix B).
The pre-intervention survey was open for collection of responses for 17 days between
November 15, 2021 to December 2, 2021. On December 3, 2021 the MICU nursing staff was
notified by one of the MICU’s assistant patient care managers via email, that the “Sleep Health
and Promotion” web-based educational module was available for reviewing through the
MyUKLearning platform. The viewing period for the educational module was from December 3,
2021 to January 10, 2022. On Feb. 2, 2022 an email was sent from the PI to the MICU nursing
staff notifying them that the post-intervention survey was available; the link to the Qualtrics
survey was included within the email. The post-intervention survey was open from February 2,
2022 to Feb. 25, 2022.
Data Analysis
Data collected via Qualtrics were downloaded and saved into secure files within the PI’s
and statistician’s password-encrypted hard drives. The data was coded to match participants’
anonymous identifiers to use for paired data analysis. Frequency distributions summarized the
demographic characteristics of the study participants. Paired sample t-tests were used to evaluate
changes from pre- to post-survey scores after viewing a web-based educational module regarding
sleep health and promotion for adult MICU patients. Spearman’s Correlation Coefficient was
used to test for an association between the demographics of baseline perceived knowledge and
years of experience, and pre-post perceived knowledge and shift work (night vs. day shift). Data
analysis was ran using SPSS version 28 and an alpha level of p <0.05 signified statistical
significance.
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Results
Sample Characteristics
A total of 18 participants completed both the pre- and post- intervention surveys and were
paired for data analysis using their anonymous identification. Almost all (99%) were RNs,
identified their race/ethnicity as White (99%), and identified as female (89%). Most had worked
in their position less than 3 years (61.1%), held a Bachelor’s degree (99%), worked full time
(78%), and worked day shift (61%); see Table 3.
Survey Results
The paired t-test comparing pre- to post-intervention perceived knowledge revealed a
statistically significant increase (p = 0.008; see Table 4; see Figure 2), with a potential range of
4-16. Mean and standard deviation (SD) increased 11.3 (SD = 1.7) to 13.2 (SD = 2.0). Pre-to
post-intervention attitudes revealed a statistically significant increase (p = 0.013; see Figure 3).
With a potential range of 4-16, mean and SD increased from 11.3 (SD = 2.2) to 12.9 (SD = 2.2).
Pre-to post-intervention perceived barriers revealed a non-significant change (p = 0.052). The
mean scores were 5.0 (SD = 1.5); potential range 2-8) to 6.1 (SD = 1.3) for the pre- and postintervention periods, respectively. There was no significant change in attitudes regarding
protocol use over time (p = 0.695).
Additional Findings
Spearman’s Correlation Coefficient found no correlation between baseline perceived
knowledge and years of experience (Rho = 0.339; p = 0.169). A secondary analysis comparing
mean scores were statistically significant with day shift having a higher baseline perceived
knowledge score compared to night shift (p = 0.046); see Table 5. Additionally, there was a nonsignificant comparison of mean scores from pre-to-post intervention perceived knowledge when
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comparing day shift and night shift (p = 0.073), but did show a greater increase in perceived
knowledge scores for night shift workers (M = 3.3, SD = 2.9 vs. M = 1.0, SD = 2.1; see Table 6).
Discussion
The results from this project revealed that a web-based educational module had a
significant effect on nursing staff perceived knowledge and attitudes regarding sleep health and
promotion practices within an adult MICU. This is consistent with current literature that shows
improved nursing staff knowledge after being exposed to an educational modality (Hicken et al.,
2017; Ramoo et al., 2020). The change in perceived barrier scores were almost statistically
significant and serve as clinical significance in that educational modalities might be able to
decrease perceived barriers to sleep promotion among critically-ill patients. Additionally, the
non-significant effect on attitudes related to the use of sleep-promoting protocols are consistent
with literature that show professed importance of sleep from healthcare professionals, but lack of
use of these protocols within critical care settings (Kamdar et al., 2016).
There was no correlation between baseline perceived knowledge and years of experience,
and baseline perceived knowledge and shift work (night vs. day shift). This could indicate that
education regarding sleep health and promotion is needed across all years of experience and both
day and night shift nursing staff. The study also found that night shift had significantly lower
baseline perceived knowledge scores, but a greater increase in mean scores compared to day shift
after viewing the educational module. These findings are consistent with Ramoo et al. (2020)
study that showed registered nurses with less than 5 years of nursing experience had lower
baseline knowledge scores, but higher knowledge gained at the post-intervention level. The
results from this project regarding day shift vs. night shift perceived knowledge scores could be
attributed to a greater number of new-graduate nursing staff on night shift that lack knowledge
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on sleep health of critically-ill patients. The greater increase in post-education scores could be
attributed to the night shift nursing staff being more cognizant about sleep and engaging more
frequently in sleep-promoting practices throughout the course of the project. Although this
project didn’t measure changes in MICU nursing staff patient care delivery, it is possible that the
web-based education had an effect on the way the MICU nursing staff at UKHC promoted sleep
among critically-ill patients.
The project revealed that short-term educational interventions might not have an effect on
nursing staff perceived barriers; this is consistent with findings in literature that identify barriers
to implementing sleep-promoting protocols regardless of concurrent education (Foster & Kelly,
2013; Ramoo et al., 2020). Furthermore, lack of interdisciplinary support might affect nursing
staff’s perception of addressing barriers to sleep promotion for critically-ill patients. Lastly, the
results of this study revealed that short-term educational interventions including information
about evidence-based sleep-promoting protocols, does not have a significant effect on nursing
attitudes regarding the use of these protocols. This finding is consistent with current practice in
which only about one-third of critical care providers and nurses report the use of sleep-promoting
protocols within their respective critical care units even with strong evidence linking sleep
disruption to negative health outcomes (Kamdar et al., 2016a; Medrzycka-Dabrowska, 2018).
The findings from this DNP project reveal that MICU-specific perceived barriers to sleep
promotion need to be examined and more extensive education regarding the benefits of
evidence-based sleep-promoting protocols should be explored.
Implications for Future Practice
Overall, the project did not have an expansive impact throughout the UKHC organization
but due to the nature of the web-based educational module embedded and available through the
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LMS, use of the educational modality could be used for future research projects. The result
findings from this study pose implications for future nursing practice within UKHC, as well as
critical care units outside the UKHC organization. This study revealed that more frequent
education is needed to sustain long-term knowledge related to sleep health and promotion for
critically-ill patients; and to enhance compliance to sleep-promoting protocols. Furthermore,
educational interventions that differentiate sleep health and promotion from delirium prevention,
could enhance critical care nursing knowledge and attitudes related to sleep-promotion. This
study revealed that a greater understanding of unit-specific perceived barriers needs to be
explored, so that tailored sleep-promoting protocols along with evidence-based interventions, can
be implemented within different critical care specialties.
Based on current literature and the study results, an interdisciplinary approach to
educating nursing staff on sleep health and promotion might affect nursing perceived barriers
(i.e. pharmacists for medication education). Because the results did not show a statisticallysignificant change in attitudes regarding the use of a proposed sleep-promoting protocol, it would
behoove critical-care interdisciplinary staffs to implement sleep-promoting protocols with
concurrent and ongoing education, to address both protocol use, sleep promotion, and perceived
barriers.
Lastly, this study revealed that both new and experienced, and day and night shift nursing
staff should be educated on evidence-based sleep-prompting practices. Clinical practice could
involve unit-level sleep promoting initiatives, such as new hire residency projects, educational
council involvement, or auditing for sleep-protocol projects. Involvement within ongoing,
interdisciplinary educational efforts could strengthen critical care nursing staff knowledge,
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sustain compliance with sleep-prompting protocols, and address perceived barriers to promoting
sleep within critical care settings.
Applying Lippit’s 7-Stage Change Theory, stages 1 through 5 were completed thus far.
Stage 6 (Terminating the Helping Relationship), involves sharing the project results with the
UKHC MICU nursing leadership, staff development, and interdisciplinary providers. Sharing the
findings with other UKHC critical care specialties allows for improvement of patient care
outside the MICU. Furthermore, discussing the implementation of the project’s web-based
educational module as a requirement for annual nursing competencies, could aid in future
implementation of multicomponent evidence-based sleep promotion protocols, such as the ones
recommended through the Society of Critical Care Medicine (i.e. quiet time blocks, noise and
light reduction strategies, etc.) (Devlin et al., 2018). The seventh and last stage of Lippit’s
Change Theory, is to establish the project’s educational module as a mandatory educational
requirement for nursing staff within the MICU at UKHC.
If this project were to continue throughout 2022 - 2023, next steps would involve the
creation and validation of a tool to measure nursing perceived barriers, knowledge, and attitudes
regarding sleep health and promotion among critical care populations. Future nursing research
should focus on collecting baseline nursing staff perceived barriers, and then creating a unitspecific protocol that incorporates evidence and research-based interventions to address these
barriers. Once a protocol was established, this project’s web-based educational module could be
edited to include education about the new protocol. Additionally, the protocol bundle would need
to be imbedded within UKHC’s electronic documentation system. The documentation
parameters specific to the sleep-protocol could then be audited and measured for compliance,
attitudes, and perceived barriers.
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Limitations
There are several factors that limit the generalizability and strength of the results from
this DNP project. These include the small sample size and homogeneity of the respondent
demographics and the project taking place in a single, medical critical care service line at one,
quaternary healthcare system. There was potential for bias related to the PI’s nursing staff
position within the MICU where the study took place that might have influenced participation.
Due to the nature of the design, the study did not measure long-term knowledge retainment.
Surveys did not measure changes in factual knowledge but rather perceived knowledge. Since
the project timeline for the pre- and post-intervention surveys and web-based educational module
occurred over the course of about 3 months, it is possible there was increased variability among
those who were eligible to take the pre- and post- surveys due to new hires, travel RN contracts,
in-house transfers, and changes in position within UKHC. Lastly, the web-based educational
intervention was not mandatory, therefore changes in post-intervention survey responses might
not be attributed to the web-based educational module.
Conclusion
Sleep is vital to human functioning and influences a multitude of biological processes.
Insufficient sleep has been linked to an increased risk for the development of type 2 diabetes,
various cardiovascular diseases, obesity, and depression (Knutson et al., 2006; Kasasbeh et al.,
2006; Taheri, 2006; Zimmerman et al., 2006). Adult patients in the critical care setting are at an
elevated risk for experiencing sleep disruption due to critical illness factors and environmental
factors (Medrzycka-Dabrowska, 2018; Kamdar et al., 2016b). Current evidence-based
interventions, such as multicompetent sleep-promoting protocols that aim to modify the three
main environmental disruptors of sleep in the critical care setting (i.e. light, noise, and nursing
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interventions) have become a popular focus in research related to sleep promotion in critical care
settings (Knauert et al., 2019).
A formal literature review revealed a gap between the perceived importance of sleep and
use of sleep-promoting protocols in the critical care setting, as well as studies that aim to
understand the effects of education for critical care nursing staff on perceived knowledge,
perceived barriers, attitudes, and adherence to sleep promoting protocols. Using Lippit’s 7-Stage
Change Theory, this DNP project found that the use of a web-based educational module can
significantly improve nursing staff perceived knowledge and attitudes towards sleep-promoting
practices within the critical care setting. It also revealed that web-based education can improve
perceived barriers regarding sleep-promoting practices, but future research should explore unitspecific barriers to guide interventions that enhance the use of evidence-based sleep-promoting
protocols.
Overall, the project findings are consistent with current literature and serve as a
foundation for addressing gaps in clinical practice through annual and mandatory educational
and interdisciplinary efforts. Nursing staff, members of the interdisciplinary team, and leadership
within UK HealthCare and other critical care units, can use the findings from this project as a
foundation for creating and implementing evidence-based and innovative interventions that aim
to enhance both patient care delivery and an environment for patients to sleep.
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Table 1. Costs Associated with Inpatient ICU Delirium in United States
Percentage of ICU patients that develop delirium

80%

Total cost per patient for 30-day ICU stay

$17,838/30 day

Cost per day for 30-day ICU stay

$600/day

Monetary values in table calculated from study findings in Vasilevskis et al. (2018)

Table 2. Cost Analysis for Annual ICU Delirium Care at UK HealthCare’s MICU
Cost per patient
(per 30-day ICU
stay)
Patient who
develops ICU
Delirium

Number of patients
admitted to UKHC
MICU/year

$17,838

574.26

Monetary values in table calculated from study findings in Vasilevskis et al. (2018)
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Annual Costs

$10,243,768.80

Table 3. Descriptive Summary of Participant Characteristics (n = 18)
n (%)
Gender
Male
Female
Non-binary/third gender
Race/ethnicity
White
Other
Staff Position
NCT
RN
Years in Position
6 months - 1 year
2 - 3 years
4 - 5 years
6 - 7 years
8+ years
Highest Degree Earned
Associate’s
Bachelor’s
Employee Status
Part-time
Full-time
Weekend Contract
Shift Work
Night
Day

1 (5.6%)
16 (88.9%)
1 (5.6%)
17 (99.4%)
1 (5.6%)
1 (5.6%)
17 (99.4%)
5 (27.8%)
6 (33.3%)
1 (5.6%)
4 (22.2%)
2 (11.1%)
1 (5.6%)
17 (99.4%)
3 (16.7%)
14 (77.8%)
1 (5.6%)
7 (38.9%)
11 (61.1%)
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Table 4. Changes in Perceived Knowledge, Perceived Barriers, Attitudes, and Attitudes to
Protocol Use Over Time (n =18)
Potential
range

Pre-education
Mean (SD)

Post-education
Mean (SD)

p

Perceived
Knowledge
Attitudes

4-16

11.3 (1.7)

13.2 (2.0)

.008

4-16

11.3 (2.2)

12.9 (2.2)

0.013

Protocol Use
Attitudes
Perceived Barriers

2-8

6.9 (1.1)

7.0 (1.14)

0.695

2-8

5.0 (1.5)

6.1 (1.3)

0.052

Table 5. Comparison of Night vs. Day Shift Baseline Perceived Knowledge Mean Scores
(n=18)

Pre-Intervention
Mean Scores
(SD)

Night shift (n = 7)

Day shift (n = 11)

P

3.3 (2.9)

1.0 (2.1)

0.046

Table 6. Changes in Perceived Knowledge for Night vs. Day Shift Nursing Staff (n=18)

Pre- to PostEducation Mean
Scores (SD)

Night shift (n = 7)

Day shift (n = 11)

P

3.3 (2.9)

1.0 (2.1)

0.073
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Figure 1. Estimated Annual Number of Patients admitted to UKHC’s MICU (based on 30day ICU stay)

UK HealthCare Medical ICU
(59-bed unit)
365 days / 30-day ICU stay = 12.16 annual
admission rotations
59 pts x 12.16 yearly admission rotations =
717.83 pts./yr
717.83 pts x 0.80 (average pt. developing ICU
delirium) = 574.26 pts/yr
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Figure 2. Average of Perceived Knowledge from Pre- and Post-intervention Survey Scores

Mean Average of Pre- & Post-Intervention
Perceived Knowledge Scores
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The data in Figure 2 represents the average mean scores of the 18 participants’ pre-intervention
and post-intervention survey responses related to the 4 questions categorized as measuring the
outcome variable of perceived knowledge. The Y axis includes the minimum and maximum Likertscale range from 4 – 16. The figure illustrates the statistically significant increase of postintervention mean scores after viewing the web-based educational module (p = 0.008)
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Figure 3. Average of Nursing Attitudes From Pre- and Post-intervention Survey Scores

Mean Average of Pre- & Post-Intervention
Attitude Scores
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Post-Intervention

The data in Figure 3 represents the average mean scores of the 18 participants’ pre-intervention
and post-intervention survey responses related to the 4 questions categorized as measuring the
outcome variable of attitudes. The Y axis includes the minimum and maximum Likert-scale range
from 4 – 16. The figure illustrates the statistically significant increase of post-intervention mean
scores after viewing the web-based educational module (p = 0.013)
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Appendix A. Letter of Support from MICU Nursing Operations Administrator
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Appendix B. Cover Letter for Waived Informed Consent (1/2)
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Appendix B. Cover Letter for Waived Informed Consent (2/2)
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Appendix C. Letter of Approval from University of Kentucky Nursing Research Council
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Appendix D. University of Kentucky IRB Approval Letter
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Appendix E. Qualtrics Pre- and Post-Intervention Survey Questionnaire (1/2)
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Appendix E. Qualtrics Pre- and Post-Intervention Survey Questionnaire (2/2)

48

